Early host responses to avian influenza A virus are prolonged and enhanced at transcriptional level depending on maturation of the immune system.
Newly hatched chickens are more susceptible to infectious diseases than older birds because of an immature immune system. The aim of this study was to determine to what extent host responses to avian influenza virus (AIV) inoculation are affected by age. Therefore, 1- and 4-week (wk) old birds were inoculated with H9N2 AIV or saline. The trachea and lung were sampled at 0, 8, 16 and 24h post-inoculation (h.p.i.) and gene expression profiles determined using microarray analysis. Firstly, saline controls of both groups were compared to analyse the changes in gene profiles related to development. In 1-wk-old birds, higher expression of genes related to development of the respiratory immune system and innate responses were found, whereas in 4-wk-old birds genes were up regulated that relate to the presence of higher numbers of leukocytes in the respiratory tract. After inoculation with H9N2, gene expression was most affected at 16 h.p.i. in 1-wk-old birds and at 16 and 24h.p.i. in 4-wk-old birds in the trachea and especially in the lung. In 1-wk-old birds less immune related genes including innate related genes were induced which might be due to age-dependent reduced functionality of antigen presenting cells (APC), T cells and NK cells. In contrast cytokine and chemokines gene expression was related to viral load in 1-wk-old birds and less in 4-wk-old birds. Expression of cellular host factors that block virus replication by interacting with viral factors was independent of age or tissue for most host factors. These data show that differences in development are reflected in gene expression and suggest that the strength of host responses at transcriptional level may be a key factor in age-dependent susceptibility to infection, and the cellular host factors involved in virus replication are not.